S/N Unknown 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT 



Applicant: 
Serial No.: 
Filed: 
Title: 



TODA et al. 
Unknown 

Concurrent herewith 



Examiner: 
Group Art Unit: 
Docket No.: 



Unknown 
Unknown 
12844.0071US01 



DC-AC CONVERTER, AND METHOD FOR SUPPLYING AC POWER 



CERTIFICATE UNDER 37 CFR 1 .10 : 

"Express Mail" mailing label number: EV 372669518 US 

Date of Deposit: March 22, 2004 

I hereby certify that this paper or fee is being deposited with the U.S. Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1 .10 on the date indicated above and is addressed to Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 



By: 



Name: Teresa Anderson 



SUBMISSION OF PRIORITY DOCUMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Applicants enclose herewith one certified copy of a Japanese application, Serial No. 
2003-146060, filed May 23, 2003, the right of priority of which is claimed under 35 U.S.C. § 
119. 

Respectfully submitted, 



MERCHANT & GOULD P.C. 
P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 
(612)332-5300 



23552 

PATENT TRADEMARK OFFICE 



Dated: March 22, 2004 



DPM/ame 



By_ 




iglas P. Mueller 
teg. No. 30,300 



b # m m it Jt 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

J t 8 f f , H B 2 0 0 3 ¥ 5A23B 

Date or Application: 



mm 2003-146060 



1U i I f 

Application Number: 
[ST. 10/C] : [JP2003-146060] 



Hi I A 

Applicant(s): 




mSE#-^ WSE^F 2003-30597 



mm 2003-146060 

[»«*] 

mm^] 03-00164 

[tttB B ] ¥J&15^ 5B23B 

im&MWftm] H02M 7/5395 

H05B 41/24 

[W^JloiS:] 6 

[ttflOJi^T] H7fj^#»r»J3t£4 6-1 yt-fAf;! 

$20311 

[ft*] pH Sffi- 
[«9J#] 

[5§9§*] 

[tt3rX(±J§#r] ^f[5TtT^EHK?fW2 l#Jtfe n-A^^±|*j 

[ft*] ffflP 
[«W#] 

[ftBfXtiJtflr] «*Tfi^EffiK**5fWr 2 1 #» n-A«c^ttrt 

[ft*] mm 

[Mfegll*-^] 000116024 

[ft*Xti*^] n - A*fc£#?± 

[ft^#] fen m-m 



tBSE#2 003-3059743 



#81 2 0 0 3 - 1 4 6 0 6 0 ^- V \ 2/E 

[ftSA] 



m-S§r] 100083231 

i&ffiximm] M&m%\Km m 2T@iot 5t tr ^ 5 pgr < * 

[fflfeSU#-^-] 100112287 
• 016241 

[*rtft^SR] 2i,ooon 

W«H» 1 

m® i 

3Sft» l 
[^Sffi^^l 9901021 



ffilE# 2003-3059743 



&m 2003-146060 



mm 



friB— ^noflfeaitiiffiB* 2 sis* t ^imcgNgssn, ffiria— 2 

■9- <h fjl 3 >f -y ^ <h , 

*rtm4 *m** ^7ft, 



1-14^^7 ^IEIHf#(i, HfffEH^^S ^iJ<7)H^^f-^60 1 oS 



taSE# 20 0 3- 3059743 



&MH 2003-146060 ^- V : 2/ 

[If ^ 2 ] mifeijl 1S^3 y mt^nmt^W 1 

mmm2Rv i m4¥-m*x'( y^n, mm^nmw^-m^mmmiRtr'ms^ 

mum 2 >r y -^li, Mu^fii&m-^nvmum 1 * ^a** 

^mum 2 >r * > Lx^hm^mmk^ > u friss 1 
otfrgBfc i #s #x ^ v^tf*y*fci-LxfrhmiE.mmm^*yL, mum 2 

4 v rtf* y LX v»4 m (i * > * »«5-t & it ^ 1 

[If ^4] TftfEU 1 3M*#*>f 7fMl4fi|^^ y^{±, MOS 

[it ^ 5 ] > >b#p<h t * -7b#iw <h ojt*«finrfife4r^^^^^j^yto/f- 
^-mmm^ h v^±i^ih z^zzt t -r & , m Mm. 1 7^ 4 i et^ 
[it ^ 6 ] ^y?-*? -j -/ft z -&mm. t'j?%<ti>i -^(Dzi>xmm. t 



tBfiE#2 003-3059743 



#11 2 0 0 3 - 1 4 6 0 6 0 ^- v : 3/ 

sew* a nt> mtt&x * o t\ 
irts-t > * - * y y*- mmmmm<D$& 1 l, 
Htrw e— >k%B<7)— ^ t frf em mm<v m 2 ma * t o n tc , m i s-^*n k n 

itm-^#$t o« t mum^mw^m 2 mti * t <d m k , utr ie-^#*h g 

2 ^ ft K S«l £ »£-*- tz tb <D % 2 ¥-m*^ ^7f?:liL> 
lu iE-^*Jt<7>« t HulE-t >9-9v -ffSi i:*ia>mt*3 

UtTlE-^iR^— 3» «h HufE-b y 9-9 ?-7°m\z^ |23>mt|4 

mum 1-^474 y^mmm-^a. mu=n mm^-n <^~n mn^<n 1 of 
^wtmum2¥-mfc7j y^tmum4¥-mfa7j '/f^2W»^ y 

K * y L , J.OT»gB£ 1 4 y^Wt M f EfS 2 >f 

o 

[ffc"P!OfftHll£gfclB] 
[0 0 0 1] 



ffilE# 2003-3059743 



2 0 0 3 - 1 4 6 0 6 0 ^- V \ 4/ 

[0 0 0 2] 

'<? 9u hitmt lx, i%mmmyt'ft (ccfd -hm^h^h^n^^x 

o 

[0 0 0 3] 

x.l£. mW]MJ±it^)l 0 0 0 v-e^)(9, ftt)^m)±(±^6 0 0 vX&ho Z(DM^ 
[0 0 0 4] 

Vmfrb. CCFLffl^ ys<-9-t LT, n^-V- (Royer) IU1W— 
Steffi v^*itv^ 0 c^n-r -V-lHl{E&(i, -BTffcM£;£^J±#f, flflJIiph^v 
X*&^>^1*/&2ti, fit, BTIfefOK^ffif^O#«^», MWh7> 

[0 0 0 5] 
[0 0 0 6] 



t±lll# 2003-3059743 



Iff II 2 0 0 3 - 1 4 6 0 6 0 ^- V : 5/ 

[0 0 0 7] 
[0 0 0 81 

2 (7) ^ > / < - 9 - (i , -b > * - ? y 7° k erum^^^c $ ft tz i 
*su scv^mffim^ffl o 2 -7 ^ - k/s- y 9 m <n 3 xmm & w-r & #je h 9 
>x<h > ^<d^-j± v ? >x<d i&mm.<nmmwz&mzti, z<n \>kmu<m > 
9 9 9 y * t <d m x l c & £ & 3 y r > -9- 1 , —mm 

® n > > ^ c^M £ & ft ft^ £ ftlMf IJ j6* T - X $ ft, 3 #3&«1<Z> 

m^WEE^j: 0 *7$ft&— *j<^#^#x^ y^t, ^(Dhcjtm 

m&ftiz&fiiztitzBigM yy? 9 ^tit^^o fit, pi^^r^cM 

[0 0 0 9] 

ffift-XM. 1 1 

#^ 2002-500427 
[0 0 10] 
[tftfcfcltt 2 ] 

tmW- 6 - 1 4 5 5 6 ttm. 
[0 0 1 1 ] 

i&m&m & LXot-tz mm] 
ttrL-^M^e^t Lxomi&mm^**), ttzsmittmL^o ttz 



miiE#2 003-3059743 



#11 2003-146060 



^-v: 6/ 



[0 0 12] 

fz&<D4 y ^-9 -xh^x^ mfrLM&.tfiMSZti&'t y 9-9 7 7*#|-^| 
[0 0 13] 

mm z m$k-t ztztt <n^m 

mMm l UWL<r> 4 9 - f±, -fc > ? - ? y -7°# § ->kmu t 'J?% < t i> 1 

o<7)-^«t t HuiB-t > ? - 9 y -f^mumw^m i mft.&K«M£$ft 
mu~>kmm<r>mm t mum 2 mf£ * t <d m izmm $ ti, mtz—>kmm. c^2 

tti4 ^yfi:, 
ffif ffir £ *i fcfc W K SE =M h WSL £ f£ W "T £ *i> ®S& 



mSE#2 003-3059743 



mm 2 0 0 3 - 1 4 6 0 6 0 ^- v : 7/ 

tff;fc^2fEfc<7M fflfjjfc® 1 SEIKO >f >/s-?-j;&i/>-C, mifiS 

frien 2 sck* 4 * * *-wt, iyffiH^^s^J^mrfen 1 3 4^ 

W^3IE«o^ >^-*-fi, fflfjfcJgl SEIKO >f ^-tcisv^r, frlE 

foiitoHft^f t iuiE'jt i^t t ^ t < * * * -c* > zmm U 

W^4iE«cO^ 1 7!j^ 3 SEIKO 4 y^-*7-\zte^X 



tBSE#2 003-3059743 



#11 2003-146060 



8/ 



j& l , z(d^-*y mmm^r k ± <o mum i - mzm 4 ^ a y ^mrnrn^- * 

mf f S— -Sfc^aftoHfeSS fr SEdfEM <£> * 2 mft.S <h pq k , flu 12— K H 

x>f7 TMmm^ mmm 2 4 ? * * * > $ -e* # 2 * >r * ^-mmm^ 
atria* 1-14^^ y ^ffi»«-^-i±, «ria=ft?ftffi^jo=ft««-^o 1 og 

§ flfrfe* 1 >fyffc AufiEi£ 3 *mfcx Of^l *&^NH*X >f y 

^^BufE^2#ag#:x^;y^i:^ffa^4#^X^ ';f^i2l«X^ y 



miE# 2003-3059743 



#fl 2003-146060 ^- v : 9/ 

o 

[0 0 1 4 J 
[0 0 15] 

^£f«M£^1-E]-e&& 0 [H2(±, J bcr>fz&b<D 4 9 — flJf^Pffl I C <?)[*l§l> 

[0 0 16] 

9-9 yy°TKmfLWMM&vcci)mm^rtho ^<nmtLwmMi±vcci$, 

[0 0 17] 

H 1 i^jgft:;^ 7fC$)^NlMOSFET (JilT\ NMOS) 1 0 1 fi, ^ 

E^TRo-Mti o i ijfa(DnmmzMj&-fz,fztb<D7,4 y^-e 

1hho ttz, $2#f^^7fe*^,NMOS 1 0 2(i, ^J±f£T R 
#11 0 7^-<7)^2^r|p]comvt*iS§^ff^i-^7t:«J6<7)X ^ y ^-C&£ 0 :«NMO 
S10UNMOS10 2mi:t>$tL^.:ti:J; 19, WSMT R^--^# 
il 0 7 C3c#mrL^n-2>o 
[0 0 18] 

— 0 7<9-t>?-? y y°T tm2^B t<Dm^, |l3>f 
>tl0 5ii3*|#:A^;m-i.PiMOSFET PMOS) 1 



mm 2003-3059743 



#11 2003-146060 



^-v: 10/ 



0 3 tKDmm&tf&WiZti&o iOPMO S 1 0 3 fi, ^IftHtiNMO S 1 
0 1 (C |WJlfl Ltt >tl>i •? H$IJ^$tL^, 0 Isj^tc, — 0 7(^-b>^- 
^77 , Tt$lMAtOF B 1C, H2 -3>7-°y*y\ 0 4 ifM^NMM'f yft 
*^PMOS 1 0 4 t^E^iJIfllS&^M^ti^o COPMOS 1 0 4(4, 
(K4NMOS 1 0 2 H[WJ$3LT:f>i-£ J: o KflJtPSfl&o 
[0019] 

ItLf)(?)NMOS 1 0 1 , NMO S102, PMO Si 03, PMOS104 

(4, fWit^f^ r-f K (ip-fc), /s-y h ¥4*- K) *#LTv>4 

tfr^ ^>f*- KfcH*fcO«&£*rt:1-r>f KSrSUKifcltT *> 
[0 0 2 01 

IlilBATWtWVCC^NMOS 1 0 U NMOS10 2£t>LT 

?&Brsst^t*rFL^<r"t*o pmosio3, pmosio 

4(4, n>f>ti0 5, 1 0 6 t t *>H, ^#&t?-*i§«J±<7)}fptlJ, 77^ 
[0 0 2 1 ] 

3>f>tl 1 1, r7>T->-^i 1 2 fix J£tfcl 1 7, ffil 1 8 tHC, 

- km- y ? -tz i> <dx&& 0 maw a, ma nsii, jm*3bfc*r f l use 
n^m^^itth l-c, 3>m-7ic2ooc7^ - y/*y ?ir&i><DX'$>& 

o 3>T"*>^1 1 1(4, ^^rt^v^ >X <h^JE§? TR<7M yy>7 9 > 

+ -v^y^>^tS4t4o 113, 116, 119, 1 2 0 (i, ¥4 3r— VX 
&>&o itz, 151, 1 5 2(ililE$^ffl(7)3>f'>tt*^o 
[0 0 2 2] 

3>Fa-7lC 2 0 0fi1S&OAm^;tf>**L-rv^ o £1 fcf> 1 P(4, 

tbSE#2 003-30597 4 3 



&m 2003-146060 



ffDUTYM^Wo §2tf>2Pli, h*- KHJgg (BOSC 

[0 0 2 3] 

m3 My 3 pt±, pwm*- Kifeiss (o s o ^mmmm^m^mm 

ra^>fni 3 2t^^£*U PWMfflHftSi^CT^ 
•T *o l4H°>4Plt H 3 £° > 3 P <O^M^W!5£«ffi«i|^f--C* I) , KSe ' 

mm% 1 3 3 aqgs&sn, ^<Dm&RT tmKM^fc^fzwmm*-z> 0 n 5 1? 

[0 0 2 4] 

i6t°>6Pii, i3k°>3P ^**ffiB&£«t/L««»^-C* D > K56ffl« 

#u 3 4 ft&m&<ommzx y> 3 4«fflsai 3 3 

lz&mzm%i2tL2>fr$>2>\,^*W*)1&2ti, f«SRTIi/7> KtfiGN 
D#\ i4f>4POlfiRT[;^^ 0 i7b°>7P(±, * 9 ? *Ixte# 

3 5*«S?jR$n, 1 3 5 OWffiKJStfcWffiS C P^£1-&o 

[0 0 2 5] 

H9 n°>9 pj±, tatjfci 4 o^iMt, ^nfcs®**rF l c^n-smaLiac- 1; 

£0 08^>8P(i, » 1 ^IlitlBSffi^ift^ -C* 0 , ^^8kf>8Pi:i9 
li > 9 P i: WFIi: 3 > f >t 1 3 6 M$ li^o H 8 k? > 8 P ^Iffi^IS 
EEFB££»K PWM»J3iOfcA<Z>*J»mEEKJS:* 0 J^T\ &«JE(±, #UBfb 

[0 0 2 6] 

il 0t°>l 0P(J, ffitnll 3 9 £^LT, *fr«t*3bBTF L KGlJnSfia* 
A^J^tL^o & 1 0 \£> 1 0 PCIi, uyry^Y 1 3 7^i8 \£> 8 P fc^^Itc 

tfcifE# 2003-3059743 



#11 2003-146060 



^-v: 12/ 



[0 0 2 73 

mi 1 tf > 1 1PI4, fel&R^S&NFHIftjE^t?* »K Iil4 3t3>f 

>+»- 1 4 2 \z x *> , ^s*jf-t s Ttfwm z tiy a z*wm z titzm^- stb 

fln$*i*o #1 2 fc?> 1 2 PH\ xn-x?- MS!5E#*^M3ST--e* ») , rj > 
[0 0 2 83 

19 , m<D^> 1 c tfi«H4#^c ttitmmztiZo 

[0 0 2 93 

11 5tf>l 5P(i, *Mt*tF E T K7 ^ -7m&(F>7*7 > b'm=?-"C$>Z>o W> 1 
6 t? > 1 6PI4, NMO S 1 0 2 <DY- MEftME^N 1 *mt)ir Ztas^frZo 
mi 7 e> 1 7Pli, NMOS 1 0 4 0y- MESftm^-N2 &UJ2j-*-&S* : PC* 
*o * 1 8 tf> 18Pli, PMO S 1 0 3»y- Miff P 2 ^mtli-^Jro?- 
•C*5o * 1 9 fcf> 1 9 P(i v PMO S 1 0 1 oy- MifffP 1 ZtiiJjirZ 
3SrpC*&*o i20lf>20Pli, 1MEV C C ^A^t^ll^t*-5.o 
[0 0 3 03 

3>Fn- 7 IC 2 0 0OI*lSP«^;^7pi-ia2 K*5V>-C\ OSC7'd^ 2 0 
Hi, i3t°>3 Ptcg§jRsn^:3>r'>-9-l 3 2t$4k°>4 P KfiHfcSfifc 
ffil3 3, 1 3 4 ICJ; l)^$ti^PWMEWfCT^^L, PWMJt 
3K§? 2 1 4 \Z&&-t& p*3*p * n y ? L n V y ? 7 u v ? 2 0 3 IZ 

[0 0 3 1 3 

T^H^-f^o BCTittli, CT^|«:i*K ^L<1S<^?tL^ (BC 
TM<CTMt) o »ie>lPCM$n47tn^ (fiilfcWE) cOx* 



ttiSE^F 2003-3059743 



#H 2003-146060 



^-v: 13/ 



^-f -fff DUTYtH^Iff BCT^TO2 2 1 "CJt$C U d<7>Jt«!ffi 
JjX*T®&2 3 9 £^LT, NPNF7>y^? (MT, NPN) 2 3 4 £JE 
Ifr1-£o &ib\ $ 1 1 PCf'f (PWMfM) Ofa-t-ffifDU 

TY^ll^H^^i:!^ H2 e> 2,PCia^itLB0SC7'n7^ 2 0 
2 hfflj&rj£mfl=£|&£ 
[0 0 3 2] 

Dy^7*n7^ 2 0 3li, P WMffiJUP^ * $ *l, BrJeO n V y ? 

iZLtztfvXAJ •y^mmm^i:^L, fctiru y ? 2 0 4 Sr^LT, h 
fEftMf-^P 1, P 2, N 1, N2 PMOS10K 103, NMOS 1 0 2 

,10 4 or- h uenjp-f So 

[0 0 3 3] 

2, Jfitftl 4 3 Ci f)M^^H±#i-^«i±STBT^SJt^2 1 7^<7)A7J 

&*<nmmmj±v r e f 6 Jt«ss2 1 7ow^n«t ^unrso it 

1 7<7)^li, ov-y ^ro 2 0 3 £EI&"BrteKi-* 0 &jb\ 24 9 
(±, SiE0K"e*So JttSfS 2 1 7 0tttfjKJ: 0 > ^TlUi® 2 4 3 ^^L 

T7'J y 7°7n^ 7° (F F) EH 2 4 2 «:'J"fcy M"*o 7^-^7D'^20 
5&mW)i-2>£. xn-x^-htl±SS^l^(:±#L, PWMifciK3f2 1 4 
^zit^lXljt LXAtlZti&o Lfcri*oT, e»I^JCt±, PWMffiJflflti, xn- 
x hmEES S K L^orff JbtL^o 

[0 0 3 4] 

tmmz, it3&§£2 l 6t±, AW*iiSJ±V r e f 5^«x./:H ( Sf 
, trm^2 4 7 £?>LT, NMO S 2 4 6 ^t7f^ 0 ^flU «fc *K *£#L 1 3 
4£tU«U PWMffl = fttflrt C TOlt»S:t5t4o *T0S&2 
4 7Cii, Jt«!S2 1 3 ^m^kATJ^So 
[0 0 3 5] 

$l&g*tf4B#2 1 1 Cli, ^Ps1l^*TF L com^t; ltf!lL^^ai«»rL I S 
^A77£*U IWffVref 2 (fcU 1. 2 5v) fcJfctfcSfi, * 



tbliE#2 003-3059743 



#SI 2003-146060 



^-v: 14/ 



tEFBtftl), PWMJtt£tl2 1 4KitJRA#fc LTA^J?^ 0 
[0 0 3 6] 

PWMJt$Scg2 1 4Ti±, H^ffCTfc, 'Jf SKEE F B * & n - X 

hKEES SOl&v^oKEEtiJtlKLr, P WMflilJ fHf U T > K 
M2 4 8 ^^UDy'^7 , O'^ 2 0 3i: 1 ffc*&-f*o i£ifr&Tf£Oje1IW 
©.■Ctt, H^v^f-^- C T iff ««EE F B fcri*JttSE$ft, SbgSftfcmSWfrl&E 
F L K : Mti h I n \z g M M tzMffl £ ft & „ 
[0 0 3 7] 

&jb\ f£8 tf>8 P t§9 fcf> 9 P tOMtwl±, 3>f>fl3 6«?tL 
ti/^^f,, 'Jf3fmmFB(iit^^^ifJn*-5)VMi^i-^o Lfcri s ot\ PW 
Mfffijflpti v Rrf tctft>ft* 0 

[0 0 3 8] 

f£ 2 MM±iiIiIff 2 1 2 Kli, ?£liPfl:l£«rF L <P*JEtcJfcffl Lfctfcffi*EEV S 
ri ? A?7£ft, iiSEVr e f 3 (M. 1. 2 5 v) iJtic^ft, 
C m^J i:i *3 , u v 9 9 <r>—^i)*&mte I 1 £ ft*: 

^ ?«it<7)NPN 2 3 8 Srffljflp-t&o iONPN2 3 8W3P^^li^lii)i8 

£ft£ G 5&*5, 'if »WJEFBri f Si!MtflEV r e f 1 (#!k 3 v) £*&x.£h, P 
NPH>y'X^ (mT> P N P ) 2 3 1 > L, 'if il«I±F B Ojg±#*ftlJ 

[0 0 3 9] 

Jfc$c3S2 1 5(±, magWEEVCC*«SL2 4 0, 2 4 1 "C^JE LfcWEfcafeiJS 
KEV r e f 7 2. 2v) fcfcJttfi^ *»mffiVCCri^JeffiKjgLfc 

^■ef(0aj*^PsL, *TM$&2 4 3 £^LTFF[IIj&2 4 2 £ 'J -tr y h -f 

[0 0 4 0] 

Jtt^2 1 8I±, xn-^^-HESS^S*«EVr e f 8 (0!U 2. 2 
v) £JfctfcU mi±S Sri s A§ < t T> K08&2 4 4^y f ^rHIK2 3 9 £ 



ttlliE#2 003-3059743 



#11 2003-146060 



^-v: 15/ 



^LTNPN 2 3 4 ^^>t^)o NPN2 3 40t>(:«tl), ^Mt-K2 3 2 
[0 0 4 1 ] 

JfctfcS 2 19(i, /7*^ n u ? * Oflfe^r^5e«Sfi£ig I 3 KftiftS *irt:N P N 2 

3 8 &m 2 &mmtikn 2 1 2iz£*)*>ztL&t. -tomizfimmmmv r e f 

9 (#!k 3. 0 v) X *MS:TU Jt«£W*35 ? Sie-r*o Jt8cSS2 2 0(±, mmw 
EFB^iilEV r e f 1 0 (flK 3. Ov) Jt« L , »«*JEE F B **S5 < 
lklfi!ffi*f* t R<e-*-«5o Jttfc8l2 1 9, 2 2 0<OHJ^Mifcl5!S2 1 80 
tit\^OS*s«-^-^^T[pIS§2 4 5 ^^UM-7-7'n '^ 2 0 6 KfPlJDU ffi 
fc$$ffl*WrmLXltiJj-f&o ;?)^^7-7'n7^ 2 0 6O|jJJi:j:^ FF2 

4 2$-b7 hL, :«FF 0K§ 2 4 2WQ^i:J:i)ny7^7'D7^ 2 0 3<7) 

10 0 4 2] 

ti_Lo«t ^ tc^^tL^>r >/^-^-<^i&^^. pwMina^o^ 

[0 0 4 3] 

fa-f -fjffDUTY^^-x MH^tifBCT^litv^FI (ON 
DUTY) i±, PWMftlJfP^^n^o fa-fiffDUT Y^/^- 

X hffl£ftItfBC T^THI oTV^W (OFF DUTY) It PWMflflJfP 

[0 0 4 4] 

PWMffl = ftSffC T<^ffl«St{±ffi|x.«f 5 0 k H z «9 , iti^lW 
flJAtfl 5 0 H zOH^tftBCT-eA'-^ HW»-*"*^<b, ffit±T'M?>^ 
ffi«f±&v»o LT> fa-f -fftDUTY^i^^WtSItCJ; «9 , 
P WMW <7> * J: o T f^»S3t*0 F L nife fclfiffl £ jg x. T , S »b K £ 

[0 0 4 5] 

tblE# 2003-3059743 



2 0 0 3 - 1 4 6 0 6 0 ^- V \ 16/ 

BCT£-TlH|o-CV>£W{i x Jtt£SS2 2 1 <^m^(±1g: (L) VOVK&V) , NP 
N2 3 4lit7 LTV^o 
[0 0 4 61 

C fUz «t 0 > ^*-K2 3 2 I2CJ:0 MS'M T x $ % 1 1 £ 

M^*Sfl2 1 1 OA^J{±S5v»ffiU*r •) , NPN h 9 2 3 5rt s *>£ft, 

F B (iiftv ^i|JE K StUU £ ti & 0 
[0 0 4 7] 

PWMJfc#EfS2 14ii. 2owft (-) A^OHOi: »)®^Wll±t IE 
( + ) (OH^M^CTt«^ti-& 0 ^ot, -<O^H(±, PWMfMflHI 

[0 0 4 8] 

PN2 3 4l±t>L, /^t- K2 3 2 {il^H 7^$tLtt7fl,o -<7) «h § 

> tmiffii sn^Mis^**^^ g i aygittiig 2 1 niA^^n^Hit 

EE I S KjfctfcatfJfc&SiU N P N 2 3 5 OSiiffi*«lfP-t&o f©NPN2 
3 5<7)31/?^1E fiP*>tf&SSmJEEFB{i, »9 tf >Wtc«S!$tL-Ci/»* 

%m~M-$ho ZtilzX*), PWMJt^Sf 2 1 4^f>PWMftUffll€^nv-y ^ 
7*n-y7 2 0 3i:M$tit, ^- MUl^P 1 - N2^tB*$nt, NMO 
SI 0 K 10 2tfPWMttffl£ti2>o ZtitmfflLX, PMOS 10 3, 10 
4«jfP£tl£ 0 
[0 0 4 9] 

PWMfflJfPBfOD v y 9 7*n 7^ 2 0 3, tUTjr n y 7 2 0 4 Ktelf&V- b 
WSbfe^r P 1 - N 2 OffM Dy'^i, El 3 <50H 1 $|<7) 9 4 \ y 7"f- \ - h , EI 

[0 0 5 0] 

, m 1 >f yft*4NM0 S 1 0 1 &IBIH-*» 1 MftflT^N 1 



tHliE#2 003-3059743 



&MR 2003-146060 



^-v: 17/ 



L %2*mW*4 vmSNMO S 1 0 2 ^IEI^i-^^2 r- MEiffN 
2 fc, i34f^>f 7msPMO'S 1 0 3 ^Iit^i3t - MEK)^ 

p 1 tu^MUfc*^ ym^PMos i o 4 *ffiun»4y- MEtMt 

f P2i^\ (H*7o y * 2 0 4 *»c>m*$n*o 
[0 0 5 1 ] 

^ti^^y-b ig^t^- p i - n 2 (i , ^nmt^m c t <D^.nmn^ i o 

B£ NMO S10UPMOS103 Ofjl 1 4 7fii:NMO S 

102iPMOS10 4<7)&2&-¥-3*fls:;*>r y TUff&M.K* > U R^>Bl®. 
^-mW^J 'ymtt&2W$mfc*4 7fSTOi:t>t^flt:NM0S l 0 

l -pmo s i o 4tf£x*-7-r2>*ymfo*mf2>? 4 < >rx% 

o 

[0 0 5 2] 

JMfcWKJ± % NMO S 1 0 1 lO-'PMO S 1 0 3 U,.HM^JCTO 1 o 

fc, NMO S 1 0 2 StfPMO S104I1, =Ajftfi-f5lJCTONMO S 1 0 1 
l^PMOS 1 0 3^*>^£H^^i^t^&£ lo£|o=ftS^O- 

[0 0 5 3] 

0 ncfcWTT, M^tHS^N 1 itH W*Jl>"C$> , NMOS10 

fiSI£«ilP.BAT (WEVCC) ^mflSE^tiT^o COJRJggri* 
, IH 4 (a) tC^^ti-CV^o Y- MEtMs^P 1 iiL l^^HC**), P 

MOS 1 0 335 J tm^t>, -y/T^^flUaiUIT (JilT, 

^) BO-MIl 07t, Hi rr>ir>+rc 1 tPMOS 1 0 3 tiZX&JV- 

[0 0 5 4] 



tBfiEJif 2003-3059743 



#11-2 003-146060 



^-v: 18/ 



EP^inc^ Y- ME^f-^-N 1 t^L lx^;wc& 0 , r- MElMf-Sf-P 1 
^Hl^;nc&l9, NMOS 1 0 1 -PMOS 1 0 4 fi, £T*-7SI&& 0 
tKSg**, EI 4 (b) H^$tLTv^ 0 ^OEp B ^ii-e(±, ^StlTR^^^i^^ 
J: V) , |jl 1 ^T|a](OmyrL^\ NMOS1 02 co^xV ^-f K\ W> 2 ^sT- 
B, -fc>*-* y-7°T^^LTit^m^B AT (lilEVCC) H},ftti& 0 - 
^> ffl£<, ^EEt?TR<7)^fl^^^^-m; 0, |23>f>tl06, PM 
0S10 4OsK7 , -f^t-K, -b>^-^y-7°T, Hi ygT- A tf>;w 

^ KtC cfc^PfTmHV f ^iD^LT^mS, 2XVCC + Vf, K%&o 
[0 0 5 5] 

ft:4^i, EMU' t Ltltet J; t I: A *IEV a lililSV C C i: 
?-Wv>J:i, n%7- HHBif^P 1 ~N 2 ^flr-^JWIW^v^ § K 

mitre -^:^i o 7 itzmn&mmtfmnymmti&zti&o 

[0 0 5 63 

EKiiitc±5i/>T, MEUrtf-^-N 2 liH U^^f* •) , NMOS 10 2^ 
*> U -Mil 0 7tC(i-fe>*-? 7^T^f)i2^?-B^ioti2^|fi] 

c ea^aRBAT (*»kjevcc) ^e>maE* s a£iirv^ 0 ^ojkjbm*, m 

4 (c) t:^?tiTv^ 0 MiffP 2 l±L l"OHZ$> 0 , PMO 

5 1 0 4 7& s ^->-f*^<b, t^-?7yTi^|l^A^lil 07i: 
, SI 2 n >t">-^ 1 0 6 PMO S 1 0 4 Mci&;u-7WM£*U EI^£P 
^|6]Hm» s »{EtL^o AMEVali> l»lffiVCCW2ft (2XVCC) "C 

6 &o 

[0 0 5 7] 

EP^I ivtc h t , h lEtMf -5§-N 2 # L K •) , h MW}iE^ P 2 

ri*H <9 > NMO S101-PMOS104IJ, * ~7 Kit & 0 Z<D 

m 4 (d) K^Sfi/O^o iwEBIivCli, ^EiTROftx^^ 

tBSE# 2003-3059743 



mm 2 0 0 3 - 1 4 6 0 6 0 ^- y : 19/ 

A, 7/T^^LTS?IllB AT (1^1)±VCC) H^ft^o - 

^> [01 D < , ^EE^TRO^ffi^^^-m: , fj| i rr y^y+h 10 5, PM 
OS10 3©*'f^^-K, *.y9-9 v-fT, W, 2 3SH-B (D)V~ y'^Wifi 

KHJ^I^TmEV f rtfltfi^mffi, -Vf, 1:4-5, 
[0 0 5 8] 

fCt^i:, EWii' Kfclt* t mm~. Effliv Lt«t'/Tt «t 9 KA * 
IffValilitEVCCCt^, # 2 3^T-B <7)B **JEEJ±, i - 

[0 0 5 91 

7zLtzi><DX~$>2> 0 15 (a) (i, HI 1 w| 1 OHifcO^SMcfctt* > A^mEE 

va t^w^sti o-c&o, ms (b) w\ pmo s i o 3 ti 1 ny-ry^i 

0 5 fc<7>ig?iJ|IJft % I^'PMO S104^2 >T->+h 1 0 6 tOWfflM&i 
m 1 K&ltfcv>j»£-tf>A/5WJEV a fcfcflfWife I o T'** 0 
[0 0 6 0] 

*5&W^#tt4:^-t-EI5 (a) "CJ±, A &*JE V a 0±Rii, 11IEVCC 
0 2fg<7)«±(:*rV ^>f K(:«t-5PIT1EV f ^1iW^tzW± (2 x VCC 
+ Vf) i:4otv>4 e ZtHZtfLX, PMOS103, 1 0 4 t3>f>ti 
0 5, 1 0 6 fcOil[^lliIJ»«rK:tt*v*«r^(?5^ttS:^i-|g5 (b) T-li, A£* 
EVali, EffiiiUAofci: § itt:i|^X/U ^tt^If 1J±V peak 
j& f H&i-£ 0 -(OlflEVpeakii, *«*BEVC CO 5 ~ 6f&5gJ£K$:* 

[0 0 6 1 ] 

-0^#maEV pea k^^i-^^l^tcti, ^O^HtmffiV peak Hfitx. 
»4ffi»EEKW-03lf : f-*ieffl-t-5d&357& J ** U ^<7>H1£mi±Vp e a k 



ttlliE# 2 003-3059743 



mm 2003-146060 



[0 0 6 2] 

*§kW^ii, —frmmi 0 7 <D-k>?-9 y-fTtmMA, BHHH, PMOS 
1 0 3, 1 0 4 t n >x>+M 0 5 , 1 0 6 t OW&mft&fxtf&o * LT, P 
MO S 1 0 3 , 1 0 4, £, NMO SI OK 102 tp)T7Z<nm&T\3\fflZ-&X 

[0 0 6 3] 

H6(i, HI 1 <D#5&W(D$k1M<7>ftB^&Z> J >^-*-HiJv>T, PMOS1 
03, 1 04O^>H^^>^^^>^^Bi3<7)^^^ h tlt^ftb-tt 

tzm2M<V? <i < hX*$>2> 0 E17(i, M 6 <D&? 4 < y rtz&lf&M 

[0 0 6 4] 

Z<7)m6&, IH3 <hfi, PMOS 1 0 3, 1 0 4^t>C45^>f-r/^I 
[0 0 6 5] 

EI6 H£^T, ME^f-^-N 1 XHmzti&'NMO S 1 0 1 (i, =ftmm 

t mmm^- fbl l < * £ £ -c * > * mi- & 0 

[0 0 6 6] 

MEifj^f-tN 2 -ClEttj^tL^NMO S 1 0 2 (i, NMO S 1 0 1 tf* >1" 
[0 0 6 7] 

PMOS 1 0 3 It NMOS 1 0 ltf*yf&£ *9 W- < , loNMOS 1 0 2 
/6 ? ^>^r^TLT^ib^B#KT o f f f£^>L, NMOS 1 0 H ? t>lt 

[0 0 6 8] 

ttifl#2 003-3059743 



<WM 2003-146060 



^-v: 21/ 



PMOS 0 4(4, NMOS 1 0 2tf*>ir2>£ 0#-<, loNMOS 10 1 rt ? 
*>*jj&TLT0»fcj^l$HIT o f f&lZ*>L, NMO S 1 0 2^>LT^ 

a w *± a «> 

[0 0 6 9] 

8r5el#fflT o f f (4, NMO S101, 102, 'PMOS 1 0 3, 10 4 

m$T o f fj>*mj&Ltzm~* PMOS l 0 4 itz. ERivUiii^ 

T(4, ^f5eB#MTo f f Lfc&K, PMOS 1 0 3 a** >-r& 0 - 

[0 0 7 0] 

Z<Dft&Ji* 0 7 (b) , (d) fev^T, PMO S 1 0 4, 1 0 3IJ, » 
SHSfOjfliWTo f f XH^i Ztixte •) fo-ff'f 7^*- K«r^LT«SE* s SE 
ti, J8WT0 f f ^Uti* ^^tL-SClfcSr^LTV^o 
[0 0 7 1 ] 

:<7)i9i:NMOS10 1> 1 0 2 <7)tJ- > tc^fetf LT, PMOSl 03, 10 
4 Zir>Z-&Z>Z biz X 0, II^'PMOS 10 3, 10 A<D^t*< K 
Zffiti2>fflm*m< L, -€-<7>r#T*i±V f ^Oji^^1g:Mi-^C<h^T^>i>o 
[0 0 7 2] 

[0 0 7 3] 

HI8 (4, i3.*|^^f 7m^PM0 S 1 03til 3 1 0 5 t 

rr >-r>-9- 1 0 6 tOifi[y!llaIKOg|iBc<^IH^*, HI 1 O 4 <D b j£(C Lfz i> <DX$> 

h 0 z\<Dm8<D^mffimj&i<z£-oxi>mffi.i<z4 >^-9mt*'Hno 

[0 0 7 4] 

0 9(4, i8 Kfc»t&»3¥##*>f 7f 103, RIfm4*mfoX'( v^l 
0 4 t LTNMO S fcfflu* ^f*^ iOi^CMt^-iCi'}, Hi 
~H4#^#^ 7f 10 1-10 4 ^^TNMOS <h 1" 6 CI t ^ ? "C § & ^ t> , 

«£, mm^t'co^xx^mw^ im^hz\t^x^h 0 z\<om^ 

tt\IE#2 003-3059743 



&m 2003-146060 



^-v! 22/ 



K*±, £3 >f 7fl03, H4^#^-f 7f 104 £NMOS 

>I<!:(C#v\ >^-?-$lJiPffi I C 2 0 0^<b, i3S0 f i4ff^'f7f 

103, 104^, m3&£v t m6iizi$i l f2>bm$t<7)9j-z>yx'm%)iizmto-t 

htz£><T>¥- MEftHf-^N 3 , N 4 *m&-t2>o 
[0 0 7 5] 

BI 1 0 (4, fgffiST RC0-b > * - * y yT^Ilfi*T**^^7 > KKSM* 
$n^ 0 SM?|BAT^«bM$*iti/^iaiiiliEVCCIi, l&l^MHfc 

x-f ^m^NMo siou^lt, mi MT-A^mmzti, ^kiitrco 

— 1 0 7^011 ^(DWmm^m-tho i tzs feffiMMMEEVC c 
(±, i2fi^-fyfWNMOS10 2HU, » 2 SSHf-B KSMSEStl 

. «tro-^mi o .7^o^2^rifiiomaEjKj»*^j£-r-5o 

[0 0 7 6] 

>tl 0 5 tm3¥-m*^4 7fWNMO S 1 0 3 fcOiC^llHlK^iR^tL 
-2>o ra*Ht3 % -^HlOZO-t^^-^-^Tfc^lJI^AtOMi:, |2n 
>t ? >-9- 1 0 6 tmA¥-mW^4 7ft*SNMO S 1 0 4 tf>i£y!lEIE&7&*8M§c 

[0 0 7 7] 

~^4###:X^ 7fl0 1-10 4(i, EI 1 IZ&lf&m 1-14 

^snfc*>f 7f 101-104 tisi^in^->s.u f ^--7$tL^ 0 com 1 0 

tCjo^T, £ 1 , H2^2ffrX-r 7f 10 1, 10 2 ^-etL-TtLPMO S tirZ 

z t tfx § h o 

[0 0 7 8] 

iOBl 0 W^Ck £ 1 ~£4#>g#X'f -yf 1 0 1 ~ 1 0 4 0 3 is 

3, N4^, ^ I C 2 0 Ofrb. ZWiS-Tho 

[0 0 7 9] 

&±.<duwx»iz, mi -mt^mfexj y^t uMosFET^sit 



tti!iE# 2 003-3059743 



&m 2003-146060 



^-v: 23/ 



[0 0 8 0] 

•yf-fc/WXffiasW (PWM) $lJta-r^)Ci:i;j: (), f$^&fl|j£"C, if^Ot 

timsz § #>m> < wse-t & - <h § & o 

[0 0 8 1 ] 
[0 0 8 2] 

o 

[0 0 8 3] 
[0 0 8 4] 

miiE# 2003-3059743 



2003-146060 ^- V '. 24/ 

[mi] 

*%w<r>m i nmcofmi~i&z> << y^- 9 -(D^mn^mo 

[H2] 

[m3] 

m 1 <?m >;<-9-<Dm 1 m<^>9 ^ 1 >9^^ - h 0 

[0 4] 
[05] 

[Ei6] 

mi co^r ^A'-^-<oi2i©H ^ yy+v— ho 

[117] 

m6(o^94 ^ >m*3tt^i&fmt g >*^i-mo 
[ms] 

m 1 co^ y 9 <D±mmnf&z^Lfzm(DM£7f;irmo 

IM9] 
[010] 

[fffoi^] 

T R ty 9~9 yy°U^ &l±m 
F L ^lirtim«r 
BAT mfoWM 

10 1-104 *l-»4^i#7>f7f 
PK P2, NK N2 r- h ,!E!Mf -!§• 
2 0 0 ^ >/s-^-^IJ^ffl I C 
CT PWMfflH^Iff 
F b 'Jflntmffi 



tbBE#2 003-3059743 



Vfefflk 2003-146060 



I S &tb«JE 

BCT A-XFffiE«if 
DUTY tt- * hmT^-r- 4 fc^r 



MM 2 003-1 4-6060 



1/ 



mm 



[in 



2_ 



=HpC»— VVV-*?— VW ^ 

2 ^ cd r- co 



-vw- 



1 — iQQQQQQQr 1 " 



-vw ^ 



^0000000^ 



< h- 



ur 



1 



CD 



o 
o 
> 
a 

o 



CSJ CM 



CL 

05 



a 

CL 



CL 



O 
CL 



CNJ 

00 



CO 
CO 



z> 

Q 



o 
m 

CL 



~ 9 



O 



t— CNJ CO 



CL 



o 

CL 



cr 

co 

CL 



a 

o 

CO 

a 



tn 



a 

oo 



CQ 
h- 

00 

CL 



CO 
> 

CL 
O 




4 



-vw- 

co 



QD cm 
in 



CO 



mSE#2 003-3059743 



mm 2003-146060 ^- v : 




2 003-305974 




tBliE#2 0 0 3 - 



3 0 5 9 7 4 3 



Hfcm 2003-146060 



^ — v : 




tbf£# 2003-3059743 




mtE#2 003-3059743 



iWm 2003-146060 



^-v: 6/ 




tat£# 2003-3059743 



mm 2003-146060 



^-v! 7/ 



[0 7] 



(a) 



(b) 



101 



ON 1 



P2 



104 



I 
I 

I 
I 
I 
I 



Vcc J g 



P1 



ON 



t; 

107 



103 



105 



N2 



i _' 



B 



11 



102 




108 



777 



(c) 



(d) 



N1 , 



101 



106 



104 



P2 



ON 



Vcc 



PI 



>H- - 

107 



I 

= 1 
I 
I 
I 
I 

'T 



103 



105 



IT 



: 108 



-4- 



B 



777 



102 



< . 

I 
I 



101 



OFF 1 



.t J_ 



104 



P2 



Vcc. 



P1 



OFF/ON 



T 



103 



105 



107 



it 



N2 



102 



B 



'108 



777 



tBSE#2 003-3059743 




ffllSE*$ 2 0 0 3 



-3059743 



&m 2003-146060 



^-v: 9/E 



im i o] 



N1 



101 



Vcc 



N4 



N3 



E| 106 



104 



HE 

103 



105 



107P 
B 



108 



77T 



102 
Vcc 



tbliE# 2003-3059743 



&m 2003-146060 



^-v* : 



mm 

mm] m : mm!±.tmm $ tt %> -t > 9 - 9 ? y# § -&mu * n^w±M- zm^ 
[mum] m 1 



l±lHiE#2 003-3059743 



& m. 2003-146060 



m m a m s t 



[ 0 0 0 1 1 6 0 2 4 ] 



if 



fM^H a 1990^ 8H22B 

[^ISS] If 1l it 



